An earlier paper [l] reduced the study of semisimple near-rings to the study of simple near-rings. The definition of a radical for nearrings by W. E. Deskins [2] permits a partial description of many non-semisimple near-rings in terms of simple near-rings. The present paper explores the structure of some simple near-rings.
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License or copyright restrictions may apply to redistribution; see https://www.ams.org/journal-terms-of-use Let T and S be transformations in N described by F(X) and G(X). The linearity of differentiation insures
M(T + S) = M(T) + M(S).
That
M(TS) = M(T)M(S)
follows because the jth partial derivative of g*(F(X)) at 9 is ¿ gk(e)f)(e). 
Ii T(ari) + S(a) and T(br2) + S(b)
(ab * 0)
are elements of a right module R of N, R contains
[r(ari) +S(a)]T(b) -[T(bn) + S(b)]T(a) = T(abri -bar2).
If r\j¿rt and A=abrx-bari,
T(A)T(c/A) = T(fi)
is in R for every c. Since r(ari)+S(a) and T(ar{) are in R, S(a) is in R. Hence If G is a discrete group F° may contain a neighborhood of 6, so that each Tg is differentiable at 9 and has total differential zero at 9. This shows the necessity of the hypothesis of Theorem 2 that there be at least one function in N with nonvanishing total differential at 9.
S(a)T(d/a) =S(d)
The mth total differential at A of a transformation T described by Theorem 3. Let N be a near-ring of transformations of V which have 9 as a fixed point, are m-times differentiable at 9(m>\), have vanishing first m -i total differentials at 6, and include some transformation with nonvanishing mth total differential at 6. Under these hypotheses N is not simple.
The linearity of differentiation establishes that the transformations with vanishing mth total differential at 9 are an additive subgroup of N. That they form a two-sided ideal of N follows because any product of two transformations in N has vanishing mth total differential at 9. If this ideal is not the zero ideal, N is not simple. If only the zero transformation has vanishing mth total differential at 9, every product of transformations in N is zero so that N is nilpotent and not simple.
Example 4 shows that the existence of a transformation with nonvanishing mth total differential at 9 is a necessary hypothesis in Theorem 3. If the complex plane is regarded as a two-dimensional space F over the real numbers, the entire functions are analytic transformations in the sense just defined. By Corollary 2 the transformations of the simple near-ring are linear on a (nonzero) subspace of F. From the complex analyticity of the functions, they are linear throughout F.
Corollary 3 follows.
